Microelectrodes with a 1-to 2-,um tip diameter have been made which are capable of withstanding plant cell hydrostatic pressure on impalement. Filling the electrodes with 1% agar or 5 % gelatin in 2 M KCI prevents cytoplasmic contents from moving into the electrode tip on impalement and therefore prevents the irreversible increase in resistance which often occurs. The agar and gelatin electrodes were tested in two fresh water algae, Nitella (20-30 ,tm diameter) controlled by a second micromanipulator was used.
The microelectrode was connected by chlorided silver wire to a high input impedance neutralized-capacity amplifier, equipped with a bridge circuit for measuring electrode, or electrode plus cell, resistance, and a bucking circuit for removal of junction potentials. The amplifier was built after a design by John P. Hervey of the Rockefeller University (5).
In the bridge circuit, a potentiometer controls the height of a square pulse which is passed through the recording electrode. When the bridge is balanced the pulses are essentially flat. A resistance change increases the pulse height. The maximum measurable resistance with this circuit is 100 megohms. The periodic "noise" seen in many of the chart recordings is the square pulse from the bridge circuit before the electrode resistance had been balanced. When two recording electrodes were used, a Bioelectric NFl neutralized-capacity high input impedance amplifier was employed. The amplifier output was connected to a Tektronix 3A3 differential amplifier and displayed on a Tektronix 564B storage oscilloscope. For long term recordings the output was also displayed on a Harvard instrument recorder.
The reference electrode was a 1-mm diameter polyethylene tube with a tightly packed cotton plug separating the bath solution from the 2 M KCl (described in reference 4). An Ag-AgCl wire was inserted in the 2 M KCl and connected to the indifferent terminal of the amplifier. To prevent KCl diffusion into the bath, the cotton plug was placed about 1 cm from the bath end of the tube.
RESULTS
The agar electrodes were very successful in withstanding cellular hydrostatic pressure, regardless of the temperature of the medium. The gelatin electrodes were also successful, if the bath was kept cool, approximately 18 C or below, since gelatin is not rigid at average room temperatures.
Two fresh water algae, Nitella translucens and Mougeotia sp. were used for testing the agar and gelatin microelectrodes, and the results were compared with recordings made with standard 2 M KCl filled electrodes. Nitella were grown in artificial pond water and Mougeotia were grown and impaled in Bristol's medium (2) . Examples of impalements in Mougeotia in which cellular contents could be seen moving into the tip of the standard microelectrodes are shown in Figure 1, A and B . The resistance increased greatly on impalement, and when the electrode was removed, neither the resistance nor the potential returned to the preimpalement level. Agar-KCl electrodes were used in C and D of Figure 1 . With the agar electrodes, the resistances recorded returned to the preimpalement level when the electrodes were removed, and the potentials usually came back to the baseline. The same was true of the gelatin electrodes.
The potentials recorded with the agar, gelatin, and standard microelectrodes were comparable when the magnitudes of the electrode tip potentials were similar, as can be seen in Table I lines A, D, and E. The agar electrodes often had tip potentials 5 to 50 mv larger than the standatd 2 M KCl electrodes and the resulting negative potentials recorded with the agar microelectrodes were smaller than with the standard ones (Table I, 32.11 
